RECORDING METHOD AND APPARATUS FOR OPTICAL DISK DRIVE 
BACKGROUND OF THE INVENTION 
[0001] (A) Field of the Invention 

[0002] The present invention is related to a recording, or so- 
called burning, method and an apparatus for an optical disk drive, 
and more especially to a recording method and an apparatus 
capable of decreasing the rotation speed for an optical disk drive. 

[0003] (B) Description of the Related Art 

[0004] The recording speed, e.g., 4X or 8X, of an optical disk 
drive mainly depends on the type of the optical disk, and optical 
disks of different types have different time codes. If the quality of 
the optical disk or optical disk drive is worse intrinsically, the 
recording efficiency and quality will be affected, especially for mass 
recording, and thus inferior recording quality will become more 
obvious. 

[0005] An inferior servo signal of an optical disk drive, e.g., 
defocusing, or buffer under-run caused by that the data 
transmission speed from a host is slower than the recording speed, 



may give rise to the interruption of recording. After refocusing or 
complementing the data to the buffer, the recording will be 
reconnected and resumed. Because the recording speed before and 
after the interruption is not changed, the interruption and 
reconnection may occur repeatedly. Such unceasing recording 
interruption and reconnection seriously affect the recording speed, 
and even result in the degradation of the recording quality so that 
the readability of the optical disk will become worse. 

[0006] U.S Patent Application Publication No. 2002/01 721 06 
Al , "Apparatus for and Method of Controlling Writing of Data When 
Error Occurs in an Optical Drive," reveals a method of dealing with a 
recording interruption employed after the recording is interrupted. 
However, the method cannot prevent the occurrence of interruption. 
In addition, if an optical disk is of inferior quality, the recording 
quality of the optical disk cannot be improved further. 

SUMMARY OF THE INVENTION 

[0007] The objective of the present invention is to provide a 
recording method and apparatus for an optical disk drive, which is 
capable of preventing the recording quality degradation due to the 



inferior servo signal, and can avoid the decrease of recording 
efficiency due to the continual recording interruption and 
reconnection caused by the buffer under-run. 

[0008] To accomplish the above objective, the present 
invention discloses a recording method for an optical disk drive. 
First, at least one unstable signal source during the recording 
process is detected, where the unstable signal source is selected 
from the group of the level of a focusing error (FE) signal, the level 
of a tracking error (TE) signal, a wobble synchronization pattern 
loss, the error rate of demodulating a wobble signal and the 
frequency of the buffer under-run occurrence of the optical disk 
drive. The recording will be paused if any detected value of the 
unstable signal source exceeds a preset threshold value. 
Afterwards, the rotation speed of the optical disk drive is decreased, 
and the recording is resumed with the decreased rotation speed. 

[0009] The above-described recording method can be 
implemented using a recording apparatus for an optical disk drive. 
The recording apparatus comprises a driver, a servo signal 
generation unit, a microprocessor and a digital signal processor 



(DSP), where the driver is used for controlling the rotation speed of 
the optical disk drive, and the servo signal generation unit is used to 
generate the level of an FE signal and the level of a TE signal of the 
optical disk drive and generate and demodulate a wobble signal, so 
as to obtain a wobble synchronization pattern loss. The 
microprocessor can execute a detection mechanism, a recording 
termination control mechanism, and a recording speed adjustment 
mechanism. The detection mechanism is intended to detect the 
error rate of demodulating the wobble signal and the frequency of 
the buffer under-run occurrence. If at least one of the level of the 
FE signal, the level of the TE signal, the wobble synchronization 
pattern loss, the error rate of demodulating the wobble signal and 
the frequency of the buffer under-run occurrence exceeds a preset 
threshold value, the recording termination control mechanism will 
cease recording based on the recording status at that time, and the 
recording speed adjustment mechanism will set parameters for 
reducing the rotation speed of the optical disk drive. Then, the 
parameters are transmitted to the DSP to generate a driving signal, 
so as to instruct the driver to decrease the rotation speed of the 
optical disk drive. 



[0010] The recording method and apparatus of an optical 
disk drive in accordance with the present invention use the 
microprocessor to real-time monitor the optical disk drive, in which 
the servo signals of the optical disk drive, the frequency of the 
buffer under-run occurrence and the error rate of demodulating the 
wobble signal during recording are continuously monitored to 
timely adjust the rotation speed of the optical disk drive, with a view 
to preventing the continual servo signal deterioration and the buffer 
under-run. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] FIG. 1 illustrates the recording apparatus of an 
optical disk drive in accordance with the present invention; 

[001 2] FIG. 2 illustrates a recording flow chart of an optical 
disk drive in accordance with the present invention; and 

[001 3] FIG. 3 illustrates another recording flow chart of an 
optical disk drive in accordance with the present invention. 



DETAILED DESCRIPTION OF THE INVENTION 

[0014] FIG. 1 is a schematic diagram of an embodiment of 
the recording apparatus of an optical disk drive in accordance with 
the present invention. A recording apparatus 1 0 for an optical disk 
drive comprises a signal generator 1 1 , a demodulation unit 1 2, the 
level detector 1 3, a microprocessor 1 4, an encoder 1 5, a buffer 1 6, 
a host 1 7, a DSP 1 8 and a driver 1 9, where the signal generator 1 1 , 
the demodulation unit 1 2 and the level detector 1 3 constitute a 
servo signal generation unit 23. The signal generator 1 1 connected 
to an optical pickup head 21 is used to synthesize the optical 
signals read from an optical disk 22 by the optical pickup head 21 , 
so as to generate the TE signals required for track locking, the FE 
signals required for focusing, and the wobble signals required for 
positioning or controlling the rotation speed. All these servo signals 
are then sent to the DSP 1 8 for processing so as to generate driving 
signals TRO and DMO. The driver 1 9 is able to drive the optical 
pickup head 21 by the driving signal TRO, and drive the motor 20 to 
rotate the optical disk 22 by the driving signal DMO. Besides being 
transmitted to the DSP 1 8 from the signal generator 1 1 , the TE, FE 
and the wobble signals are also sent to the demodulation unit 1 2 



and the level detector 1 3, respectively. The demodulation unit 12 is 
used to demodulate the wobble signal, and if the error rate is too 
high or the wobble synchronization pattern loss exceeds a preset 
threshold value, a recording termination control mechanism 141 
and a recording speed adjustment mechanism 142 will be activated 
to interrupt recording and decrease the rotation speed of the motor 
20, i.e., the recording speed is decreased. If the level detector 1 3 
figures out that the levels of the TE and FE signals exceed preset 
threshold values, the recording termination control mechanism 141 
and the recording speed adjustment mechanism 142 will be 
activated as well. The microprocessor 14 is used to control and 
execute the recording termination control mechanism 141 and the 
recording speed adjustment mechanism 142. First, the recording 
termination control mechanism 141 sends a recording pause 
command to the encoder 1 5 and informs the host 1 7 to stop 
transferring data to the buffer 1 6. When the recording termination 
is confirmed, the microprocessor 14 will set relative parameters for 
decreasing the rotation speed of the optical disk drive, and transmit 
the parameters to the DSP 1 8 for generating the driving signal DMO 
to lower the rotation speed of the motor 20. Afterwards, the 



recording termination control mechanism 141 sends a recording 
connection command to the encoder 1 5 to implement the sequential 
recording work and continuously monitor whether the servo signals 
meet the recording termination criteria. Further, the microprocessor 
1 4 also can implement a detection mechanism 1 43 to detect the 
error rate of demodulating a wobble signal and the frequency of the 
buffer under-run occurrence. If the error rate of demodulating the 
wobble signal and the frequency of the buffer under-run occurrence 
exceed the preset threshold values, the recording termination 
control mechanism 141 and the recording speed adjustment 
mechanism 142 will also be activated to cease recording and 
decrease the recording speed. 

[001 5] The above-described recording process can be 
concluded as shown in FIG. 2. First, if the recording is underway in 
the optical disk drive, the detection of servo signals such as the 
level of the FE or TE signal and the wobble synchronization pattern 
loss are started. If the detected values of the above-described servo 
signals exceed the preset thresholds, the recording will be ceased. 
Subsequently, the rotation speed of the optical disk drive is 
decreased and the sequential recording work is resumed. The 



above described recording process can be supplemented with a step 
of detecting the recording status to ensure whether the optical disk 
drive is in recording or stop status, so as to avoid the impact of the 
recording quality and the recording speed due to the error during 
the implementation of detecting the servo signal or decreasing 
recording speed. 

[001 6] Besides taking the above-described servo signals as 
the basis for decreasing the rotation speed of the optical disk drive, 
the error rate of demodulating the wobble signal or the number of 
recording interruption caused by the buffer under-run in a time 
period, i.e., the frequency of the buffer under-run occurrence, also 
can be calculated as the basis for activating the recording speed 
adjustment mechanism. If the error rate of demodulating a wobble 
signal or the frequency of the buffer under-run occurrence exceeds 
the preset threshold value, the recording is not resumed until the 
rotation speed of the optical disk drive is decreased. The above 
process is shown in FIG. 3. 

[001 7] The above-described embodiments of the present 
invention are used to be illustrative only. Numerous alternative 



embodiments may be devised by those skilled in the art without 
departing from the scope of the following claims. 



